RESULTS OF SURVEILLANCE FOR VIBRIO CHOIERAE IN CUBAN WATERS.-Cholera is a disease caused by bacteria of the Vibrio cholerae species that has affected world populations during many earlier episodes. In general, cholera is most likely in countries with deficient excreta disposal, deficient water supply, limited food hygiene, or poor application of appropriate sanitary measures. Beginning in the 18th century, John Snow and Robert Koch investigated the risk factors associated with cholera and others etiological agents that cause diarrhea. Koch first described the isolation of V. choleme in water used for drinking and cooking. He emphasized the importance of diverse environinental reservoirs and control measures to avoid the transmission of diarrheal diseases. Both investigators recommended the consumption of secure water and initiation of programs of population education, to avoid the risks of consuming raw food and untreated water.
Snow described the incidence of cholera south of London during the summer of 1854 and established an association between the cases of cholera and a water supply from the Thames River. He demonstrated that those homes with deficient water supply had 315 deaths per 10,000 inhabitants, whereas in homes with better water quality, the rate was only 37 cases per 10,000 inhabitants.
Since this earlier research, in which the presence of cholera in water was considered the main way for transmission of the pathogen, later studies have considered additional water-related reservoirs. The importance of monitoring water and aquatic ecosystems has increased because it has been demonstrated that this pathogen can also be detected in aquatic plants, algae, plankton, and seafood.
After the seventh pandemic of cholera in Peru in 1991 and its propagation into parts of Latin America, introduction into the Caribbean countries has been considered possible. The potential hazard for Cuba is therefore real. For this reason, a surveillance system in high-risk Cuban waters for Vibrio cholerae and methodology for its isolation were implemented on the basis of earlier studies done in various aquatic ecosystems during 7 yr by the water microbiology laboratory of National Institute of Hygiene, Epidemiology and Microbiology (INHEM).
The identification of the Yibrio species by this national monitoring system is described herein. Additional information on the distribution of other related species in different provinces of Cuba is given to elucidate the potential for the entry of related pathogens into the country.
Materials and methods.-During the years 1995, 1996 , and the first 6 mo of 1997, samples containing strains of the families Yibl'ionaceae and Aeromonadaceae were collected and transferred from laboratories within the Cuban Provincial Centers of Hygiene, Epidemiology and Microbiology to INHEM for species identification. These water samples were analyzed by concentration methods (Moore swabs and Membrane Filtration) to identify V. cholerae, following the methodology of the American Public Health Association (1993) and the West and Colwell (1984) recommendations. Concentrated samples were cultivated in Alkaline Peptone Broth at 37 C and, after incubation for 6-8 and 18-20 hr, portions were streaked for isolation on TCBS agar and MacConkey agar, which were incubated for 18-24 hr at 37 C. After this time, and depending on the characteristics of the culture medium, three presumptive colonies were selected and seeded in Kligler iron agar (KIA) for later characterization with other biochemical tests, following the recommendations of West and Colwell (1984) and Alsina and Blanch ( 1994) . Presumptive Yibrio isolates were cultivated for confirmation in Tryptone soy broth at 37 C for 6-8 hr. After this, an inoculum was seeded in TCBS Agar and Tryptone soy agar at 37 C for 18-24 hr. Three colonies were selected to complete purification and inoculation in KIA. Depending on these results, the biochemical and serological tests for identification and characterization were carried out. Strains identified as 1~ cholerae were tested with polyvalent antiserum V. clwlerae 01. If there was no agglutination, they were classified as V. cholerae non-01. The remaining strains of family Yibrionaceae were identified following the methods of West and Colwell (1984) and Alsina and Blanch (1994) . Strains found to belong to the family Aeromonadaceae were classified by species according to the recommendations of Carnahan et al. (1991) and Furuwatari etal. (1994) . Table 2 . The potential presence of V cholerae 01 was a major concern of this study but fortunately was not detected.
choleme non-01 were identified. Other authors have reported on virulence factors in environmental strains of 1~ cholerae 01 and their potential importance for human health. V cholerae non-01 was thought to cause only sporadic cases of gastroenteritis, wound infections, and septicemia related to seafood consumption or exposure to the aquatic environment. Recently, the greater clinical importance of 1~ cholerae non-01 has been shown because of the appearance of a new strain, V cholerae serogroup 0139, which was responsible for the cholera epidemic in India and Bangladesh (Morris, 1990) . V mimicus was detected in several sources (wastewater, coastal water, and river) in 16 samples. This species is similar to V cholerae in its ecology and biochemical behavior, except that it does not ferment sucrose. 1~ mimicus has been associated with gastroenteritis after seafood consumption, mainly raw oysters (Chowdhury et a!., 1989). Regarding the halophilic species identified mostly in coastal waters, some have clinical importance: 1~ alginolyticus (29 isolates), V jluvialis (15 isolates), V vulnificus (6 isolates), 1~ furnisii ( 4 isolates), and V damsela (1 isolate). In recent studies conducted in Florida and along the U.S. Gulf Coast, these species have been associated with illness from raw oyster consumption and infections acquired by water contact during recreation in marine waters (Kelly, 1991; Levine and Grifin, 1993; Hlady and Klontz, 1996) .
Aemmonas species are showed in Table 3 . The predominant species was A. caviae (124 strains) predominantly in wastewater, followed by A. hydrophila (87 isolates). These two species have been detected frequently in research elsewhere (Chowdhury et al., 1990; Gonzalez et al., 1995) , especially the anaerogenic species A. caviae, which is observed commonly in wastewater. A. hydrophila, could be enterotoxigenic; therefore, water containing these species presents human health risks. The numbers of identified strains distributed among the provinces can be observed in Table 4 . The principal locations were in Las Tunas, Cienfuegos, Holguin, and Habana provinces.
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